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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 1-37 rejected under 35 U.S.C. 103(a) as being unpatentable over Kotani (USPN 
'362) in view of Kleinknecht (USPN '123). 
Claim 1 

Kotani discloses a method comprising of providing a semiconductor substrate and 
forming a first plurality of implant regions (col. 1, lines 22-27) in the substrate. Kotani discloses 
generating a trace profile (film thickness measurement) corresponding to an implant profile of 
said implant regions (col. 3, line 57-col. 4, line 5). It is the position of the Office that the data 
accumulation area for determination of statistical results of the processes of Kotani is equivalent 
to the implant profile, and the trace profile as claimed by the applicant. 

Kotani substantially teaches the claimed invention except that it fails to show 
illuminating a first plurality of implant regions with a light source. Kleinknecht shows that it is 
known to provide illumination of first plurality of implant regions with a light source (col. 3, 
lines 5-12) for semiconductor manufacturing. It would have been obvious to someone of 
ordinary skill in the art to combine the device of Kotani with the illumination of a plurality of 
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implant regions of Kleinknecht for the purposes of providing a means to measure the film 
thickness of a semiconductor substrate. 
Claims 2 

Kotani in view of Kleinknecht discloses a method further comprising generating an 
additional trace profile for an additional plurality of implant regions formed in said substrate or 
additional substrates. The said additional plurality of implant regions having an implant profile 
different from said first plurality of implant regions and further creating a library (database, Fig. 
1, ref. 32) comprised of a plurality of calculated trace profiles of implant regions having varying 
implant profiles (Kotani, col. 3, line 57-col. 4, line 5). It would have been obvious to someone of 
ordinary skill in the art that in order to provide one or more profile characteristics to a processor, 
one or more profile characteristics must be generated. 
Claim 3 

Kotani in view of Kleinknecht discloses creating a library comprised of a plurality of 
calculated trace profiles of implant regions having varying implant profiles (col. 3, lines 57-66). 
It is obvious to someone of ordinary skill in the art that the database of Kotani comprises a 
plurality of calculated trace profiles of implant regions having varying implant profiles. 
Therefore, it is the position of the Office that the reference of Kotani in view of Kleinknecht 
reads on the claimed limitations. 
Claim 4 

Kotani substantially teaches the claimed invention except that it fails to show a method 
wherein the first plurality of implant regions in the substrate comprises forming a first plurality 
of implant regions to thereby define a grating structure in said substrate. Kleinknecht shows that 
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it is known to provide a first plurality of implant regions to thereby define a grating structure in 
said substrate (abstract) for semiconductor manufacturing. It would have been obvious to 
someone of ordinary skill in the art to combine the device of Kotani with t plurality of implant 
regions to thereby define a grating structure of Kleinknecht for the purposes of providing a 
means to measure the concentration of carriers in a diffraction grating structure in a 
semiconductor substrate (abstract). 
Claim 5 

Kotani in view of Kleinknecht further discloses a method wherein said first plurality of 
implant regions are comprised of N-type dopant material or P-type dopant material. It is obvious 
and well known to someone of ordinary skill in the art that semiconductor substrates with 
implant regions or features are going to be doped with either a P-type or N-type dopant. 
Applicant is appreciated that the reference of Kotani in view of Kleinknecht reads upon the 
claimed limitations. 
Claim 6 

It is obvious to someone of ordinary skill in the art at the time of the claimed invention to 
illuminate the first plurality of implant regions using at least one of a multiple wavelength light 
source and a single wavelength light source. Applicant will be appreciated that the ref. Kotani in 
view of Kleinknecht reads on the claimed limiation. 
Claim 7 

Kotani in view of Kleinknecht further discloses a method wherein said implant profile is 
comprised of at least one of a width, a depth, a dopant concentration level, and a dopant 
concentration profile of said implant regions (col. 1, lines 22-33). 



Application/Control Number: 09/824,156 Page 5 

Art Unit: 2877 

Claim 8 

Kotani discloses a method of measuring profiles of implant regions formed in a 
semiconductor substrate comprising forming a plurality of implant regions in a semiconductor 
substrate (col. 1, lines 22-27). Kotani further discloses measuring a substrate to generate a 
profile trace for said implant regions and then comparing the generated profile trace to a target 
profile trace (col. 5, lines 14-57). Kotani further discloses modifying based upon a deviation 
between the generated profile trace and the target profile trace at least one parameter of an ion 
implantation process used to form implant regions on subsequently processed substrates. It is the 
position of the Office that the simulation and data acquisition areas of Kotani compare generated 
"profile traces" with "target profile" traces stored within the database are used to modify the 
process based on a deviation between the two. 

Kotani substantially teaches the claimed invention except that it fails to show 
illuminating a first plurality of implant regions with a light source and measuring light reflected 
off the substrate. Kleinknecht shows that it is known to provide illumination of first plurality of 
implant regions with a light source (col. 2, line 67-col. 3, line 12) for semiconductor 
manufacturing. It would have been obvious to someone of ordinary skill in the art to combine 
the device of Kotani with the illumination of a plurality of implant regions of Kleinknecht for the 
purposes of providing a means to measure the concentration of carriers near the surface of a 
semiconductor substrate (Kleinknecht, col. 4, lines 32-35). 
Claim 9 

Kotani in view of Kleinknecht further disclose a method comprising correlating the 
generated profile trace to a profile trace from a library where the profile trace from the library 
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has an associated implant region profile (Kotani, col. 5, lines 14-57). It is obvious to someone of 
ordinary skill in the art that the process flows stored by Kotani are associated with an implant 
region profile based on a specific process flow to achieve that particular profile. 
Claim 10 

Kotani in view of Kleinknecht further discloses modifying based upon a deviation 
between the generated profile trace and the profile trace from the library, at least one parameter 
of an ion implantation process used to form implant regions on subsequently processed 
substrates (Kotani, col. 5, lines 14-57). 
Claims 11, 19. 27. & 34 

Kotani substantially teaches the claimed invention except that it fails to show wherein 
measuring the reflected light comprises measuring the intensity of the reflected light. 
Kleinknecht shows that it is known to provide measuring the intensity of the reflected light (col. 
2, line 67-col. 3, line 12) for semiconductor manufacturing. Tt would have been obvious to 
someone of ordinary skill in the art to combine the device of Kotani with the measuring the 
intensity of the reflected light of Kleinknecht for the purposes of providing a means to measure 
the concentration of carriers near the surface of a semiconductor substrate (Kleinknecht, col. 4, 
lines 32-35). 
Claims 12 & 20 

Kotani in view of Kleinknecht further discloses a method comprising providing a library 
of calculated profiles traces, each of which correspond to a unique profile of an implanted region 
(Kotani, col. 5, lines 14-57). It is obvious to someone of ordinary skill in the art that the process 
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flows stored by Kotani are associated with an implant region profile based on a specific process 
flow to achieve which ever desired unique profile. 

Regarding the further limitation in claim 20, it is the position of the Office that even 
though the reference of Kotani in view of Kleinknecht does not specifically disclose providing a 
library of profile traces in a library, it does outline the importance of storing profile 
characteristics in a processor (database) (col. 1 1, line 41-63). In light of the applicants 
disclosure, there is no critically distinguishing providing a library in a library feature in the 
applicants disclosure that exemplifies novelty over prior art disclosure. Therefore producing the 
same results as the applicant's limitation, therefore the reference of Kotani in view of 
Kleinknecht reads on applicants claimed limitation. 
Claims 13, 14, 21, 22, 28, 29, 36, & 37 

Official notice taken. It is the position of the Office that it is obvious and well known to 
someone of ordinary skill in the art at the time of the claimed invention to anneal a 
semiconductor substrate during the manufacturing process, whether it be before or after an ion 
implantation process. This is evident because it is well known in the art to perform optical 
measuring processes to inspect manufactured devices several times during the manufacturing 
process in order to insure successful process conditions throughout the entire process. 
Claim 15, 23, & 30 

Kotani in view Kleinkecht discloses a method wherein modifying at least one parameter 
of an ion implant process comprises modifying at least one of an ion implant energy, an implant 
angle, a dopant material, and a dopant material concentration (col. 1, lines 22-33). It is obvious 
and well known to someone of ordinary skill in the art that during the fabrication process of 
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semiconductor devices, certain process parameters such as implant angles, dopant material and 
dopant material concentration among others are variable in order to quickly optimize production 
of the semiconductor devices. Therefore, Applicant will be appreciated that the reference of 
Kotani in view Kleinkecht reads on the applicants claimed limitations. 
Claim 16 

Kotani discloses a method of measuring profiles of implant regions formed in a 
semiconductor substrate comprising forming a plurality of implant regions in a semiconductor 
substrate (col. 1, lines 22-27). Kotani further discloses measuring the substrate to generate a 
profile trace for said implant regions and then comparing the generated profile trace to a target 
profile trace. Kotani discloses comparing the generated profile trace to a calculated profile trace 
in a library where the calculated profile trace has an associated implant region profile. Kotani 
further discloses modifying based upon said comparison of the generated profile trace and the 
calculated profile trace, at least one parameter of an ion implant process used to form implant 
regions on subsequently processed substrates (col. 5, lines 14-57). Tt is the position of the Office 
that the simulation and data acquisition areas of Kotani compare generated "profile traces" with 
"target profile" traces stored within the database are used to modify the process based on a 
deviation between the two. 

Kotani substantially teaches the claimed invention except that it fails to show 
illuminating a first plurality of implant regions with a light source and measuring light reflected 
off the substrate. Kleinknecht shows that it is known to provide illumination of first plurality of 
implant regions with a light source (col. 2, line 67-col. 3, line 12) for semiconductor 
manufacturing. It would have been obvious to someone of ordinary skill in the art to combine 
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the device of Kotani with the illumination of a plurality of implant regions of Kleinknecht for the 
purposes of providing a means to measure the concentration of carriers near the surface of a 
semiconductor substrate (Kleinknecht, col. 4, lines 32-35). 
Claims 17. 18. & 26 

Kotani in view Kleinkecht discloses a method further comprising comparing the 
generated profile trace to a target profile trace from said library and modifying based upon a 
comparison of the generated profile trace and the target profile trace, at least one parameter of an 
ion implantation process used to form implant regions on subsequently processed substrates (col. 
5, lines 14-57). It is the position of the Office that the simulation and data acquisition areas of 
Kotani compare generated "profile traces" with "target profile" traces stored within the database 
in order to monitor and modify the process throughout the manufacturing process. 
Claim 24 

Kotani discloses a method of measuring profiles of implant regions formed in a 
semiconductor substrate comprising forming a plurality of implant regions in a semiconductor 
substrate and illuminating said plurality of implant regions (col. 1, lines 22-27). Kotani further 
discloses measuring the substrate to generate a profile trace for said implant regions and then 
comparing the generated profile trace to a target profile trace. Kotani in view of Kleinknecht 
further discloses providing a library comprised of a plurality of calculated profiles traces, each of 
which correspond to a unique profile of an implanted region (col. 5, lines 14-57). It is obvious to 
someone of ordinary skill in the art that the storage of process flows of Kotani is the equivalent 
of providing a library and Applicant will be appreciated that the process flows of Kotani are of 
unique profiles of implanted regions. Kotani discloses comparing the generated profile trace to a 
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calculated profile trace in a library where the calculated profile trace has an associated implant 
region profile. Kotani further discloses modifying based upon said comparison of the generated 
profile trace and the calculated profile trace, at least one parameter of an ion implant process 
used to form implant regions on subsequently processed substrates (col. 5, lines 14-57). It is the 
position of the Office that the simulation and data acquisition areas of Kotani compare generated 
"profile traces" with "target profile" traces stored within the database are used to modify the 
process based on a deviation between the two. 

Kotani substantially teaches the claimed invention except that it fails to show 
illuminating a first plurality of implant regions with a light source and measuring light reflected 
off the substrate. Kleinknecht shows that it is known to provide illumination of first plurality of 
implant regions with a light source (col. 2, line 67-col. 3, line 12) for semiconductor 
manufacturing. It would have been obvious to someone of ordinary skill in the art to combine 
the device of Kotani with the illumination of a plurality of implant regions of Kleinknecht for the 
purposes of providing a means to measure the concentration of carriers near the surface of a 
semiconductor substrate (Kleinknecht, col. 4, lines 32-35). 
Claim 25 

Kotani in view Kleinkecht discloses a method further comprising comparing the 
generated profile trace to a target profile trace (col. 5, lines 14-57). It is the position of the 
Office that the simulation and data acquisition areas of Kotani compare generated "profile 
traces" with "target profile" traces stored within the database in order to monitor and modify the 
process throughout the manufacturing process. 
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Claim 31 

Kotani discloses a method of measuring profiles of implant regions formed in a 
semiconductor substrate comprising forming a plurality of implant regions in a semiconductor 
substrate and illuminating said plurality of implant regions (col. 1, lines 22-27). Kotani further 
discloses measuring the substrate to generate a profile trace for said implant regions and then 
comparing the generated profile trace to a target profile trace. Kotani further discloses 
modifying based upon said comparison of the generated profile trace and the calculated profile 
trace, at least one parameter of an ion implant process used to form implant regions on 
subsequently processed substrates (col. 5, lines 14-57). Kotani discloses at least one parameter 
comprises at least one of an ion implant energy, an implant angle, a dopant material, and a 
dopant material concentration (col. 1, lines 22-33). It is obvious and well known to someone of 
ordinary skill in the art that during the fabrication process of semiconductor devices, certain 
process parameters such as implant angles, dopant material and dopant material concentration 
among others are variable in order to quickly optimize production of the semiconductor devices. 
Therefore, applicant will be appreciated that the reference of Kotani reads on the applicants 
claimed limitations. It is the position of the Office that the simulation and data acquisition areas 
of Kotani compare generated "profile traces" with "target profile" traces stored within the 
database are used to modify the process based on a deviation between the two. 

Kotani substantially teaches the claimed invention except that it fails to show 
illuminating a first plurality of implant regions with a light source and measuring light reflected 
off the substrate. Kleinknecht shows that it is known to provide illumination of first plurality of 
implant regions with a light source (col. 2, line 67-col. 3, line 12) for semiconductor 
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manufacturing. It would have been obvious to someone of ordinary skill in the art to combine 
the device of Kotani with the illumination of a plurality of implant regions of Kleinknecht for the 
purposes of providing a means to measure the concentration of carriers near the surface of a 
semiconductor substrate (Kleinknecht, col. 4, lines 32-35). 
Claim 32 

Kotani in view Kleinkecht further discloses a method comprising comparing the generated 
profile trace to a calculated profile trace in a library where the calculated profile trace has an 
associated implant region profile (Kotani, col. 5, lines 14-57). It is the position of the Office that 
the simulation and data acquisition areas of Kotani compare generated "profile traces" with 
"target profile" traces stored within the database are used to modify the process based on a 
deviation between the two. 

It is obvious to someone of ordinary skill in the art that if one or more profile 
characteristics are provided to a processor, then some form of library (database) must be created 
within the processor in order for the processor to compare the generated profile trace to known 
profile traces (col. 5, lines 14-57). Therefore, it is the position of the Office that the reference of 
Kotani in view of Kleinknecht reads on the claimed limitations. 
Claim 33 

Kotani in view Kleinkecht further discloses modifying based upon said comparison of the 
generated profile trace and the calculated profile trace, at least one parameter of an ion implant 
process used to form implant regions on subsequently processed substrates (col. 5, lines 14-57). 
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Claim 35 

Kotani in view Kleinkecht further discloses a method comprising providing a library of 
historical profile traces, each of which correspond to a unique profile of an implanted region 
(col. 5, lines 14-57). It is the position of the Office that adding the further limitation of 
historical profile traces does not add patentable weight, therefore, the reference of Kotani in 
view Kleinkecht reads on the claimed limitations. 



Any inquiry concerning this communication or earlier communications from the 
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